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Human Capital, Skills, and UnevéntraurbarEmployment
Growth: The Case of Gioteborg, Sweden, 1990-2008

Recent research has elucidated the role of talentsptaiexirban growthifferencesbut it remains to be shown whethatan
dynamics, such as human capital and a mixed local populagonpe linked to intraurban employment growth. By aka
unique longitudinal databaseetrack the economic development through the lens afunan employment growth ohamber
of primary urban areas (PUA) in Goéteborg, SwedRegarding factors influencing employment growth, fimel that relative
concentrations of human capital protect areas fisimg unemployment duringgevere recession (1990-19@8)drecovery(1990-
2000) while the composition skills is beneficialduring recovery1990-2000)and long-term growth1990—-20@®). Our findings
suggest that neither too high concentrations aitore occupations nor too low ones aemeficial. Thus, human capital drives
much of the employment changes in relation to duession and early transition from manufacturingetwicebut composition
of skills is more relevant for explaining long-term intrautbemployment growth.

1. Background

The gradual shift from manufacturing topasindudrial

knowledge-based economy has resulted in a nunobber

events that have changed future prerequisitegdmomic
development. These events include a deepened Isgiatia
sion of labour at both region@l] and urban 7] levels,
urban decline and revitalizatioB]] and a growing service
industry B, 5]. In relation to this, increasingttention
has been directed towards how the changiragrgphy
of talent shapes the preconditions for regional artzbn
development. In particular, focus has been on tie @b
high concentrations of human capital and creatiwiten
it comes to explaining postindustrial locatitendencies
and why certain localities prosper while others db [6—
8]. However, recent contributions have shown thas ot
the pure agglomeration of certain industries anitlssthat
primarily drive development but rather the compositof
knowledge at both thievel of the region[9-12] and within
the firm [13]. Framing the issue of the geographytaéns
is its impact on the economic structure of the oiyion

as a whole. In agreement with Térnqvj4t], Hutton [15

and Hansen, and Winthef][ we argue that studyinthe
city region from a holistic perspective is not frultif one
wishes to put the spatial division of talents in thetexinof
contemporary urban development, especially if onghes
to understand current urban econoagtvity. Thus,instead

of conceptualising the city as a homogenous falfriopis
and outputs in order to compare its economiivides
with other cities, most notably illustrated in the gde of
“cauldrons of creativity”§], Hansen and Winther2] argue
that the growing complexity of location dynamicshitthe
city needs to be highlighted and consequently stisdied
through intraurban analysis.

The aim of this paper is to address how ¢beposition
of urban talent and thevolvinglandscape dkills arerelated
to the dynamics of intraurban employment. dyneding
to the ongoing discussion on the charactesistf the
urban drivers of economic developme®it§], we construct
two different indicators. First, an indicator oftraurban
concentrations of human capitalin 84 primary urlzty
areas (PUA) in the metropolitan region of Goteb@neg



use the Swedish name Goteborg throughouteddstof
the English name Gothenburg), Sweden, captuviegvs
building on human capital theorfl6, 17]. Second,an
indicator of the intraurban composition of skilisflecting
relative concentrations of individuals with createduca
tions (here termedore) and noncreative educatiolisere
termed comparison group), intended to reflect varietsnd
diversity associated witRloridas ideas on themportane
of a creative capital8] and Jacobsexternalitie§18], enpha-

sizing urban diversityThis is made possible by means of

employee-employer matched longitudinal microdataitigk
attributes of individuals to features of plants andalities
with a high geographical resolution that makes isgilde
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local and regional economic diversiigcilitatesinteradions,

the so-calledacols externalities, between individualgth
different knowledge, resulted in more innovation detter
economic performance. The idea here is that pewjile
different backgrounds, perspectives, and ideas put in close
proximity to each other, preferably in a city, wduenefit
from exchanges of knowledge and generate businesses
industry growthas well as wage increasesdgrowinglabour
force participation 30].

However, recent evolutionary contributions strésa
the idea of conceptualizingcols externalities as diversity
or mass per se is not providing a true pictafehese
externalities. As Frenken et aB][demonstrate orDutch

to assessntraurban employment dynamics. The indicator igegions, different types of agglomerations promotée it

set to reflect areas with high (low) relatigencentrations
of core(i.e., creative skills) in comparison to ti@®teborg
metropolitan area. By also addressing how dbmposition
of skills influences intraurban employment growther
time (1990-1993, 1990-2000 and 1990-2008), this paper
contributes to existing knowledge in several kegards.
First, we will be able to provide new insights o ttole of
creativity for understanding employment growthratetion
to the demise of the Fordist production systmd the
rise of postindustrial production modes. This is ddye
analysingnot only therelativeconcentratiorof human capital
across urban areas but also the composition of skilhén
a city region. Second, by using one start y@800) and
three different end years, we will address how thigain
composition of skills influences employment growtieio
differentstagesn the economicycleto understandvhether
past activities leave traces for future develapmeeep
recessior(1990-1993), a period ofecovery(1990-2000), and
over a longer period of growtti990-20@®). Aligning with
the literature on related variety (e.@J)[and diversity[18],
we expect that areas witlery high concentrations aertain
skills (creative thatis, core or noncreative, thas, comparison
group) will enjoy less significant spillovesffectsthan areas
with a mixed population consisting of both creatanel
noncreativeskills. Third, using an intraurban perspectore
economic growth will most likely provide further eeince
for the rise of uneven geographies in city regiond &s
relation to growing knowledge intensive business sewvi
(KIBS).

Theremainderof this papeiis thus embedded in thiger-
ature on talents and urban growthisis becauséntensified
competition through place-marketing over talgréyedout
between cities and regions can be linked to theeasingly
globalizedworld economy and to a structutadnsformation
throughout many of the advanced capitalist natidnsng
thelatest decades2][19-22]. To further strengthen thaotion
of competition, it has been shown that it may not bedafit
for aregion or @ity to solely relyon theexistinghuman capi-
tal found incloseproximity to thelocal university or research
facilities, but that in-migration of human capital ieeded
in order to boost productivity and economic actiida,

typesof externalitiesWhile highspecializatior(of industries
or skills) tends to induce spillovers leadingitecremertal
innovations and thereby promoting regiopabductivity
growth,very diverse economies, akin to the portfdiieory,
are mordikely to beresistant tasymmetricaéxternal shocks
and therefore show lower unemployment rates predent
it from losing its economic mass. Instead it is relat@dety
(not too similar or too different activities akills) that
drives the economic growth since such spilloversrate
too different to be integrated but still not too similty
actually add something new. A number of empiricatiigs
have found that it is the compositionaativitiesin aregion
(not mass or specialization or diversification as stibh)
spurs economic development and in particefaployment
growth, at both regional leved[10] and firm leve[13, 31].
Thus, the composition of industries asldlls seems to be of
more importance than (th&ck of) mass pese.In relationto
this, the ability of firms and industries to withstaextema
shocksand graduathanges is closelglated to the concept of
resilience 82, 33 whereasystem isconsidered irquilibrium
prior to a shock. In relation to the bust-and-bogeriods
affectingthe national anglobaleconomy betwee®90and
2008, the notion of equilibrium and resilience ievant as
this papeiis concerned witlissuesof change and reactiobhs
change. In order to avoid beitabelledas a‘fuzzy concept”
[34], Pendall et al.32] suggest studying the nature thie
challenge or shock, the scale and speed of the qlomk-
global),and the point in time when it occurs when addressing
resilience in an economic context. In this papwes, will
focuson how the compositioaf skills influence enployment
growth at the intraurbatevel, whichalsocan be described as
the ability of firms and industries to cope withichphanges
similar to the shocks described by Pendall e82]. [
Extending these theoretical mechanisms to ittieau-
rban level, some clarifications may be needed ashyp w
spilloversmay occur between city districts\asll as between
regions and firms resulting in uneven employment growth
Assuming that workers may commute within thetropoli-
tan area, we can also assume that knowledge may ihe eas
transferred within the urban space, and hence opaipng
for the possibility of intraurbarspilloverson the same basis

24]. From a regional perspective, attracting humanitalp as for intrafirm and intraregional spillovers. Hower, it
may generate knowledge spillovers and strengthen rralgio shouldalsobe noted that intraurbaspilloversmay be highly

competitiveness by stimulating growth, productivignd
innovation[18, 25-29]. Specifically, Jacob$18] arguedthat

dependent ospecificurban circumstances, for exampte
density of the city population, and on the spdtiehtion of
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similar or related work places. Given a sizeable district
at the intraurban level with a substantial con@gian of
a range of different work places, spillovers may ocicu
accordance with the benefits granted from size amditje
[35] especially if the city district is isolated to cartain
extent. The Goteborg metropolitan area is lamgeugh
to accommodate city districts corresponding to thevapo
perhaps most notably at the redeveloped waterfra6i, [
while alsonot largeenough t@eneratesubstantial congestion

can have sustainingffectson a local level44]. However,
despite sharingeveral globatlevelopment patterns, theaee
a numberof specificconditions concernintpcaland regional
planning that need to be addressed befereancommence
with theanalysis Forexample, locategulationglirectly dfect
the direction and location of growth which to agkaextent
will determine the establishments of new residerdral
commercial property. This is implemented throughtten
plans stating where, when, and what type of econautie-

which in turn offsets,for example, urbanization economiesities that may be located in specific urban areasic@jly,

[11]. Furthermore, intraurbaspilloversare dependent dine
size and shape of the spatial area, be it a smaledistrict
or a larger region. Thus, the composition of the istidirea
contributes to howpilloveris manifested whergizedecides
whetherspilloversarerevealedor hidden.

The proximity betweeractors within the sameetropoli-
tan area then needs to be considered on the backiyajun
the increasingly uneven distribution of talent dndiness
servicesrecently observed in, for example, Copenhad@@n [
It is underneath the regioredgregatehat processesf loca-
tion dynamics take placaffecting intraurban employmert
growth. Furthermore, theognitive proximity” [37] required
in order to facilitate related variety, that ise tppropriate

the city will purchase either vacant downtown pidies or
neighbouring peripheral properties in order to gtosth
through increased density and through expandingithan
area outward4b, 46).

The economic recession of the eal®®0s in Sweden
included theexit of Keynesian welfare politicand the entry of
liberalmarket reforms in a number of areas such as pensions,
education railway, and housing, which had previouslgen
publicly owned and operated. However, the socioecon
reforms were not as far reaching as in the UK: thezefo
Harvey, based on that note, finds that toatemporary
economic statef Swedencan be describeas“circumscribed
neoliberalization’(2005 : 115).Hedin et al. 47] show that

distance between two actors needed to generate iiveva market forces has been given ample roomegpeciallythe

advances through related expertise, jargitls, education,
and so forth, may indeed be easily addressed thrdrggh
guent face-to-face interaction8g. These interactionsre
most likely to occur in the close geographipedximity
that characterizes the densely populated fedquented
core of the Godteborg metropolitan area housing 658e
regions work places and business3g.[Building on these
arguments, it is therefore reasonable to statedtacting
working and residing talents through place marketind
awareness of different preferences has become eddanti
city and firm survival strategy4p] and can be sedhrough
the lens of changes in urban governance fimovision
of necessities to explorations into new waysgeferating
economic growth[4]1]. It then becomes logical tstudy
whether a concentration of these talents, for exansgilled
and educated workers specificsectors, has had anypact
on thelocaleconomy from a longitudinal perspective.

2. The Case of Gotebor§weden

Goteborg has a profound impact on the national @ognin
anumberof importantfields. The cityregionhas for example,

housing market in Sweden following the econorb@mom
periodsof 1986 t0 1991 and1996to 200L and the bust period of
1991 to 1996 The expansion of thBwedishsystem ohigher
education initiated iA977 began to gain momentum 1837
and resulted in a substantial growth in studemilment
throughout thel990s [48]. Hence, growth in théhuman
capitalstock tookplacein parallelwith the bust periodf 1991

to 1996 and thelayoffs in both manufacturing and services.
Population growth in Goteborgasat a halt in thearly1990s
and the rise in employed population gained momentum
1997 after approximately 4 years of unemploymegnbwth
[21]. In Sweden as a whole, unemployment rose by over
300000betweeri99l and1993 [49].

3. ExplainingIntraurbarEmployment Growth

The main objective of this paper is to explore thelamg
geographies of intraurban employment in relatiompreex-
isting setups ddkills and industries. We thereby use a similar
model as in many previous studies assumingiraerlying
production function containing a single labour inplueto
the lack of data on capital (e.c6, bQ]). To do this we use

20% of national industry employment compared to 8% oindividual employment data (i.e., workplaces and pleice

national population, the highest share of foreignoetgin
2011, the biggest port in Scandinavia, and a Idebbur
market of approximately 700000 peop#Z]l Many of the
largest firms in the area are heavily export orienpg#dcing
the city in a globalized context. Goteborg slaseveral
development patterns with large and medium-sigad-
peancitiesincluding urbarrenewal,gentrification, and place
marketing. Perhaps the most profound resfithe structural
change in Goteborg has been the rise of the watwifiorra
Alvstranden 36, 43] containing both residences ahéjh-
tech work places, reflecting how global economic nése

of residence) based on matched employee-empliger
obtained fromStatistics SwederDue to the highresolution
and the registered workplaces of every professionaaliye
individual, it is possible to fully analyse amployment
changes in Goteborg betwe®90and 2008.

Our main spatidevel of analysisis primary urban areas
(PUA) (seeFigurel), which can be described asraurban
divisions of the city based on a number of attribigiesh
as primary function, infrastructuréaffic, and provision of
city service. The precincts of the PUA are to sawert
also drawn based on the existence of physical obs{at]e
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between990 and 1993, 1990 and 2000, and990 and 2008,
respectively (due to a skewed distribution, thewmlcators
wereloggedin subsequenegressions). Thus, we wile able
to test for whether (and how) initildvels of human capital
and/or composition of skillscére and comparison group)

is related to intraurban employment during recessiwh
during both short- and long-term growths which allass
to asses$iow the past structures influence the future courses
of intraurban development. It should however bedohat
intraurban performance per se is aesesseliere sincehat
would require total factor productivity and not ypibour.
However, as noted by Bishopf], this approach is still able
to yield testable models that explain employmergwgin.
Employment changeFigure 3 in Goteborg mirrorsthe
large-scale economic developments taking placenad8n
betweeri990and2008.Hence, employment change between
1990 and 1993 in Goteborg, when the national fiscal crisis
starting in 1991 had gained momentum and reached all
sectors of the public and private economy9#8, is predom-
inantly negative in most of the PUA. As we progres&rds
2000 and 2008, keepiri§90 as comparison, the number of
PUA with positiveemployment growtincreases. Arendalna
industrial PUA dominated by automotive industry,ishigs,
petrochemicals, and shipping and the biggest emplioye
the western part of Goéteborg, has a major incréase
employment during the two later phases.chmparison,
the mostly white-collar employment in the city aenisin
major decline initially (90-93), increasing margigah the
midperiod (90—-00) and again increasing marginailyhe
Figurel: Géteborg with primary urbaareagP UA) andcity certre. final phasg90-08). Thids somewhat a similar development,
decreasing graduallyrning into a majoincrease, as se@m
the redeveloped waterfront north of the citytcen

Theyarehowevemot administrative units artthveno public
responsibilities as they have no control or accedsdcity
budget which are controlled on a higher aggregatgdu-  3.1. Human Capital and Skill Composition. The two main
rban level. Following Openshavb?], discussingpotential  indicators that we wish to assess and theirtioelavith
implications of the modifiable areal unit probleretlarger employment growth are human capital and compositibn
city districts are to a greater extent subject to v@@rshav  skills. By using both indicators, we wish to addréssh
would term arbitrary zoning in line with changirechland  the evolving landscape of urban talent, operatinadlas a
regionalpolicies.For example, the latest city district revision segment of skilled workers, and the more traditionaler
in Goteborg was implemented in Janu@bf!l halvingthe base of human capital. Human capital is defineth@shiare
number of areas frorfil to 10, which was motivatedvith  of employeewith atleastabachela’s degreeandis mativated
the need to establish areal units with a criticassof 50000 based on a number of studies showing that condiemtraf
inhabitants and thereforeasable to better carry the costs of human capital is crucial to understand urban agional
the public sectorg3]. In 1990, there was 94 primarurban  development since it both produces significarlioser
areas in Goteborg and they are, despite the fattttiey effectsand triggers the further concentration of such skills
are not budgetary or politically operated, clodeliged to  (e.g., B, 27]). However, this has mainly been addressed
the local context through their identity and haweaaerage the urbanlevel and rarely studied in relation smploymert
population size (approximately 5000) equivalentrégert  growth at the intraurbatevel. Given the findings bydansen
studies on, for example, neighbourhood incomectffa  and Winther 2] on the spatial evolution of creative jolrs
Sweden (e.g54]). The PUA were subject to minor changesCopenhagen, it isoweverreasonable texpectthat studying
on an intra-PUA level irR00l and 2005. These changesintraurban development will uncover important exsp of
primarily involveddissolvingand removing the smaller base the growth of new service jobs in relation to tretative
areas that constitute the building blocks of the R&B}. In  demise othe Fordist accumulatioegimeand toundestand
thefinal analysis, wéad to omitlO out of 94 PUA since they the polycentricity of citiefs7, 58].
were lacking a critical mass of 2@fhployeesresulting in a Our second main indicatds the intraurbancomposition
total of 84 areas. of skills in each PUA, respectively. To derive thigg use
Thedependentariableused in this paper &mploymert educational data, namely, highest completed edumatoy
change, defined as the percentage changemploymert the 1990 Goteborg population aged 20-65 along vtk
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Total PUA employment in 1990

Employment change in 1990-1993

Employmert
9-200 I 5001-10000
201-1000 Il 10001-25116
10015000

@
Employment change in 1990-2000

Change in 90-93

Major decrease [ Minor increase
Minor decrease [ Major increase
Stabile

(b)
Employment change in 1990-2008

Change in 90—-00
Major decrease [l Minor increase
Minor decrease [ Major increase
Stabile

©

Change in 90-08

Major decrease [ Minor increase
Minor decrease [l Major increase
Stabile

(d)

Figure 2: Employment irl990and employment change@dteborg's PUA in 1993, 2000,and2008.Note: major declin0%or more,minor

decline49-11%,stabile10% decline-10%ncrease, and dorth.



comparison group and core. Initially, we discussed using
occupational data as indicator aimposition; howeverthis
would unfavourably affect the consistency of timethods
used for data collection. Occupational data wasectdld
individually using mandatory forms it990 as part ofthe
national census of that yeas9. Following a changen
government irl991 future censuses were cancelled alath
collection methods changed to register-based statiftic
examplea workerwas initially asked to state his/heccupa-
tion in the mandatory censusX®90. After the cancellation
of the censuses it became the responsibility of thekev's
employer to state the occupation of said wor&ed to
report it toStatistics SwedernJsing educational datastead
(collected using national registers throughout shelied
time period) will allow for a more consistentigported
indicator. Furthermoreye alsoargue that aelativelysmaller
share of well-educated workersif90would still be abléo
shape urban patterns in 2008. We detfime as individuals
with an education which can be related to a ratiread
definition of the “creative classTéble 5contains a list
of selected educations comprising core). Consequeht
comparison group is defined as the rest of thopulation
corresponding to the same age criterion. The cieetiv-
cations include health-caspecialistsjournalists, designers,
engineers, and teachers. And while it is not cettaéh they
areprofessionally activén their respectiveeducation lateon
in life, that is, working with what they were ongaihedto
do, a recenSwedishstudy B0] has observed the likelihood
of education and future employment, concluding tdbbf
the education has a minimum 50% (humanities) fujobe
match, that is, the likelihood of working in a fieklatedto
thespecificeducation, andomeeducationfiavea 95%uture
job match (medical school). To summarize one mighti@rg
that we use two different indicators of the conmpethess
of the city that both contribute, but in separatays,to
our understanding of the importanceskifls and ofhuman
capitalon employmengrowth. Whilehumancapitalcaptures
the broader definition of skills (everyone with achelor’s
degree),core capturesvorkerswith skills that according to for
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The change in employment is without exceptions megat
for comparison group between1990 and 1993, while core
more surprisingly is growing in 5 out of 8 districts désp
the economic recession occurring simultaneously. Wirnigp
core, we can then discern a gradual positive trend as we
progress towards 2000 and 20@®mparison group shows
signs of decreasing in certain parts of Goteborg2098
which is surprising given the general occupatiograwth
corresponding to the time period. It is apparent there is
an unevemgeographicagrowth of employment iGoteborg.
The waterfront district of Norra ldstranden 86], gradually
transformed from dockyards to sites of knowledgens
business servicemdupscaleesidentiabreashas the biggest
relative growth ircore employment betweel®90and 2008.

Furthermore, we expect that the relationship betwee
creative and noncreative skills is nonlinear, meartimy
a too high concentration of either creative slalis'non-
creative” skills will not produce significant spillew effects.
As noted by Jacolj4g], the greater the variety in divisions
of labour and skills among firms in, for example, aban
economic area the greater the ability of the sea@hemyto
attract more goods argkrvicesand grow further. Basemh
the benefitsof a mixedocal economy on thserviceindustry
[56], we study PUA that can be assumed in possessitie of
necessary tools for economic growth as they inclooé
residences and work places. In addition, an unevisly
tributed population poses several threats to théregion.
For example, firms tapping on the knowledge poolain
urban economic area stand a better chance of findisi-
dents/workers with both related and unrelated skilkstd
the greater educational variety of the populatithus,to
capture these ideas we also include the quadratic o
SkillComp to assess whether it is the relatwecentration
of skills that generatespilloversand triggers employmeiatr
whether it is a certain mix akills that is the most beneficial.

Apart from human capitalpillovers,a number obther
factors that may influence employment growth (sastspe-
cialization, competition, and mass) are addedoasrollers

example, Floridag] are identified as imperative to generate(€-9-, B6l). First, it is reasonable to expect that theation

urban growth.

To estimate the composition sfills we use the variable
SkillComp defined as the location quotient efe compared
to the comparison group in each area compared the
composition of workers in the entire metropolitargioa.
Thus, PUA scorind on this indicator have a similaetup
of skills as Goteborg oaveragethatis, a similardistribution
of core and comparison group, while areas scoring high (low)
have relatively greater share of creative (nonorepskills.
In order to group the PUA in a local economic conteg
borrow the definitions of Jones Lang &alle p1], focusing
on economic activity and function of each distastell as
identifyingthe centrabusinesglistrict (CBD). Ascanbeseen
from Tablel, core and comparison group employmenigrowth
during the studied time periods varies greatly defpenon
where in Goteborg the PUA are located and howeltrg
share ofore and comparison group is in each location.

of employment is based on previous econosctivities. for
example, the growth of more knowledge intensivéviets
tend to grow endogenously due to agglomeration en@w
[6, 27] but it may also be the case that growing sec@s
located in old industrial areas where decliningiustries
may imply new opportunities for office spafis]. Thus,
four different location quotients capturing intraamb spe-
cialization of various economic activities comparedthe
wholemetropolitan region in990 are constructedheseare
set to reflect relative concentrations of plants iowedge
intensive manufacturing (NACE: 22, 24, a@8-35), ldour
intensive manufacturing (NACH5-21,25, 26, 28, 36, 37),
business related services (NACE: 65—-67, 72, and am),
labour intensive services (NACE: 45, 50-52, 55, 98,
and 95). All these categories are defined by thedssh
BusinesDevelopmeniAgency (NUTEK, 2000pased orthe
similarity of inputs (like skills) and outputs of @asector.

are not as easily identifiable Fablel as one might expect.

composition) capture the potential for indivathspecific
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Table 1. Core and comparison group shares in Goteborgitosain1990and employment change @93, 2000,and 2008

District (number oPUA:s),function Core90 Comp90  Change iR0-93(%) Change in 90-00 (%) Change in 90%98 (

Shae (%) Shae (%) Core Comp Core Comp Core Comp
CBD (3), business, and commercial 14,2 14,8 -7,4 -12,2 42,0 1.2 53,8 -13,8
Innel city (16), residencebusines: 32,4 217 14 -10,1 330 -1.2 36,3 -4,8
Ead Giteborg (12), residenc 8,0 97 177 -5,7 45,9 -0,4 26,0 =251
West Gtteborg (18), residenc 54 5,3 -3,5 -12,1 32,3 23,0 43,6 4,1
North Ggteborg (20), residenc 11,C 12,7 -8,9 -14.6 -0,6 -3,9 1,2 -16,8
Industrial areas (6), industry 13,6 16,C 16,1 -10,8 61,7 26,5 70,9 22,3
Norra Alvstranden (3)industry 8,8 8,0 0,8 -12,1 439 14,1 791 -2,6
Outer ring (16), spase residence 6,6 5,8 2.9 2.3 38,3 3.8 40,3 429
Sum (94) 100 100

55935 187827

spillovers, these indicators are set to also capplant-
specific spillovers and how existing econonsicuctures
shape future intraurbdocalizationand employment anate
in line with traditional approaches to localizatectonomies
at regionalevel (cf. [62]). Given that Gotebordraditionally
has relied on manufacturing and now increasingtjoisi-
nated by service sector jot89 and since different types of
sectors weraffected differentlyduring the recession it992
and 2001 (manufacturing and service, resp.), we arthat
these indicators together control such varyirgcesseshat
may shape future employment geographies.

Moreover, alsanore neighbourhood-specifiactorsmay
influence the goal variable and needs to be coresidierthe
analysisForexamplethe preexistingdistribution of jobsand
residents may influence where future jobs are crediiedo
massand theealization of scale economies asfien the case
in regional studies@3]. Therefore two indicators of people
employed and resident in each até80 respectivelyare
createdWeexpecthat employment growth primarighauld
be correlated with previous concentrationseofploymert
rather than residents due to mass and existifingsructure
that may facilitate endogenous growth. Furthermanere
qualitative neighbourhood characteristics rmepinfluence
future employment, for example, the cost of land a w
as commercial and real estate prices. Since datahien
unfortunately isinavailable this cannot be directlgaptured
in the models. However, by assuming that real estateri
are correlated with the inconvel ofthe populationhigher
incomes of the population in an areflecthigher real estate
prices) and also proxy relative attractiveness whkidethe
change in mean income of the residents in each (afea

scale effectgrom competitiveeffects. Sinceour fourlocation
guotients can be argued to both measure specialization
well as competition we expect this indicator to more fgadi
capture the scaleffect within the Goteborgmetropolitan
area. Definitions of all variables together with cigstive
statistics are displayed ifable 2 It should be noted that we
also initially included an indicator for populatiaensityto
control for mass and the realization of scale-ecoasras
is often the case in regional studié§][ This indicator was
howevemot significantin either model and did not influence
theestimates oéitherof the right-handside variableand was
therefore omitted from the final analysis.

3.2. Econometric Model and Findings. OLS models have
been estimated to test for the relationships betveemen
capital levels and the composition of skitsspectively,on
employment change within each of the 84 PUA (desdiiity
detailabove). Since¢hese areas arelatively smallcompared
to labour markets or even municipalities in termsbhath
spatial range and number of employees, and bedhase
function of each area is based on the spatiakidiviof
activitieswithin the metropolitareconomythereis a riskthat
spatial autocorrelation issues may arise. (An altemmatay
to handle the spatial autocorrelation would be stineate
the models as hierarchical two-level multilevel modéH.
However,a subsequent likelihood ratio-testvealedthat the
OLS was more efficient than the multilevel model,icth
made us decide not to apply a multilevel approa€hr)
example, due to the internal division of econonttvities
the residuals may not be random since the internasidivi

[64]). Similarly, the mean income of workers in each arearban functions are clustered within the city meartine

is used as a proxy for commercial prices. This buslishe
assumption théirms employing high-wagearners areore
likely to be found in attractive urban areas due to trativel
amenitiesavailable (e.g.,17]). Finally, as severabther studies
estimating employment growth, an indicator of thember
of workers compared to the number of plafRentComp)
is added (e.g.,50]). While this indicator on onédand
can control for competition, Bishop§| argues that it also
reflects average size which makes it difficult toedigngle

the basic assumption of the OLS would not hd@é)].[ A
solution to handle this issue is using cluster roktastdard
errors that let the standard errors covariate dinigpatial
levels and thereby relax the assumption on correlgén
[67]). We therefore let the standard errors covariatéhen
district level (v 8), which both geographically and
functionally binds different areas to each otherdjaplayed
in Tablel) and therebye acknowledgehefacttha spillovers
may crossntraurban boundarieMoreoverwhenegimating
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Table2: Variable definitions and descriptiggatistics. All variablesire measured in yeE90if not stated otherwise.

Variable Definition Mean Std. Dev. Min Max
Dependent variables

Emp9093 Employment change (%) i990-93 (log)

Emp9000 Employment change (%) in 199000 (log)

Emp9008 Employment change (%) in 199008 (log)
Humancapital

HumanGyp Share (%) of workers with at led=tchelor's degree (log)

SkillCompLQ Concentration of creative workers compatrec to city (LQ)

SkillCompLQ2 Concentration of creative workers compared to(ti€Q), squared
Controllers

EmpLog Total number of people employed in aredd80 (log)

PopLog Total number of people resident in ared980 (log)

EIncGrowth9093  Change (%) in mean income of employed people ial@@0-93

PIncGrowth9093
ElncGrowth9000
PIncGowth9000
EIncGrowth9008
PIncGowth9000

Change (%) in mean income of residents in &68-93
Change (%) in mean income of employed people ial@%-00
Change (%) in mean income of residents in é&68-00
Change (%) in mean income of employed people ial@80-08
Change (%) in mean income of residents in $#968-08

LQ_KM Concentration oknowledgeintensive manufacturing (LQ)
LQ_LM Concentration of labour intensive manufacturing YLQ
LQ_BS Concentration of business relasstviceqLQ)
LQ.LS Concentration of labour intensigerviceqLQ)
PlantCompLog Number ofemployeeger plant (log)

means derived from a varying number of observatiths,
may imply that areas with averages based on orfgwa
observationgontainvariancen residualghat are greateand
hence more imprecise than those calculated fromeaegr
number of observations. Following Cameron amtvedi's
[67] suggestion, we have therefore weighted our moalels
total populatiorsize (employed plus residents).

The empirical results for employment growth gre-
sented inTable 3 All goodness of fit tests is satisfactory,
suggestinghat the models dexplainsomeof the variatiorin
employment growth during the three periose significant
RESETF-test for omitted variable bias howeveuggests
a specification error, particularly in the twosfirmodels
that estimate employment growth betwe®80 and 1993.
This is reduced by excluding the income variabbesh are
insignificant) and including a variable ancomelevelsin
1990 However, since that variable is strongly correlated
human capital level which caused severe multicedrity
and since excluding or including either of thesealdes
did not influence the estimation scores on eitherabée
or influence the explanatory power, we decidedkezp
the original setup of controllers. After having leggsome

Concerning employment growth during the recession
(1990-199), we find that human capital has a positive influ-
ence on employment. This together with the negatieees
of the two manufacturing LQ:s suggests that it mainhsw
“blue-collar jobs” that suffered from the recessios.nated
earlier, attracting human capit#] [ which in turn generates
knowledge spillovers, appears to have stimulated gromth
this case. However, it can be concluded that all setgn
of the economy were influenced by the recession sitem®
areas with high concentrations of business relagedices
suffered during the recession. As we see atkascterized
by a strong local specialization, for examplegasmwith
high concentrations of business related services, deing
hard by the recession, it is reasonable to stateaHatk
of Jacobs externalitiegl8] (a diversified local knowledge
and economic base) results in weakened resilitoveards
external shocksuchaseconomiaownswings. Thenanufac-
turing sector in Goteborg is dominated by automatigkis-
try with a substantial presence of specialized supplier
close proximity which could explain the haltemhploymert
growth in knowledge- and labour-intensim@nufacturing.
As indicated by the negative score of PlantContpwas

of the variables (se@able 3, neither tests for skewness mainly large plants that contracted during theession.

nor kurtosis revealed any problematic deviations fitben
assumed normal distribution. Together with toereldion
matrix (see Tabled and 5), the VIF test indicatesha
multicollinearity is not influencing the models toyagreat
extent. The only indicators with a tolerance <0e3the two
indicators forskill composition(0.12 and0.11,resp.).

Smaller firms were more affected betwe®0 and 1993
and responded by aborting hiring processes. As exgecte
new employment during the recession was mainly faund
the areas with high employment levelsl#i®0 while areas
with high level of residents were less weffl We find no
evidence that landaluesproxied as change in mearmcome
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Table3: OLSmodels on arelavel employment change in Goteborg betw#dd0and1993/2000'2008, respectively. Coefficientandcluster-
robust standard errors (within brackets) are repoBigphificantat 0.1 (*), 0.05(*"), and0.01("*") levels.

Emp9093A Emp9093B

Emp9000A

Emp9000B Emp9008A Emp9008B

HumanGp
SkillCompLQ
SkillCompLQ2
EmpLog
PopLog
ElncGrowth
PIncCrowth
LQ.KM
LQLM

LQ.BS

LQ.LS
PlantCompLog
Intercept

Rz

F-test
RESETF-test
Mean VIF

N

of workersor residents shoulisifluenceemployment growth.
Finally, the second model indicates that tduenposition
of skills within PUA did not influence employmedtiring
this period. This is a finding that runs congrao the
literature on evolutionary economic geograp®ly $tressing
the importance of complementary skills aooimposition
rather than mass or specialization/diversification.
However, during the period fron®90to 2000, ssome

whatdifferentpicture emerges. Human capital is still signifi-

cant but so is also the compositionskils. As expectedthe
estimates indicate a nonlinear relationship witiploymert
in which an increasing relative concentration ccative
occupations is positively related to employment dtobut
only to aboutl.3 (about one S.D. from mean) whéme
relationship turns negative again. The bell shapéhis
relationship thus indicates that a concentratiorcreative
occupations approximately one S.D. from the aitsan
(mean: 1.0) is most beneficial for employment, drhce
pointing in the direction of a “Jacobs-orientedVelisified
local economy. Thus, together with the results iavimus

anegativerelationship with employment growth, the negative
sign on labour intensive manufacturing for the pet@@D-
1993 has now changed to a positive sign indicatihg
new employment opportunities are present in suelasa
Business related services are however no longer signifi
which indicates that new jobs were not created dutirg
recovery in areas already specialized in businesscgesrv
A large share of employment generated in this seictor
Goteborg occurred in arepeviouslycharacterizetty man-
ufacturing, forexample the waterfront, and hencedicating
alocaltransition fromheavyindustry toservicesA growing
serviceindustry p] is a vital part of the structura@oonomic
change occurring throughout the time periodGteborg.
Large employers such as Ericss@idecommunications)
Volvo (automotive industry), and Chalmers (technatedi
university) all established research facilitied etdholmen,
the eastern part of the redeveloped waterfronthatime
period1999-20@ serveto explain a positivéocationqudiernt

in 2000(andalsoin 2008). Thisnotion is confirmedogether
with the nonsignificant score on employméavels1990and

models (1990-199), these two models indicate that areaghe positive sign of workers income growth, which aades

with already high concentrations of human cagitaidied
the recession well and that employment continuediste r
in these areas during the recovery until the bofsthe
IT-bubble. The geography of talents, as noted ealie
[2], is therefore important to acknowledge basedoon
findings that spatial concentrations of human iteh@re
comparativelyresilient to economicrisis. However, alsskill
composition is of importance and by comparing tHfeoR
the two models it seems as if composition had a tyfigh
higher influence on employment growth than humaritabap
concentrations per seurthermore, while high relativen-
centrations of knowledge intensive manufacturing stidiw

that employment grew faster in areas thraviouslydid not
have such high employmeletrels. Still,the division between
residential areas and business areas is evident r&itber
population concentrations it990 nor income growth of
residentshows any significantelationship withermploymert
growth.Finally, the estimation score of PlantComp indicates
that it predominantly was small firms that induced kEyp
ment growth during this ped.

For employment growth iri990-2008, we find that
levels of human capital have no significant relationstiph
employment while the composition of skills has. Alsge
the relationship follows the pattern of an invertéghae



Tabl e 4: Correlationmatrix.

Emp9093
Emp9000
Emp9008
HumanGyp
SkillCompLQ
Skil|CompL Q2
EmpLog

PopLog
ElncGrowth9093
PIncCGrowth9093
ElncGrowth9000
PIncGrowth900(
ElncGrowth9008
PIncGrowth900C
LQKM

LQ.LM

LQ.BS

LQ.LS
PlantCompLog

*significant ats% level.

Emp9093

Emp900C

Emp9008

HumanCap

SkillCompLQ

SkillCompLQZ

EmpLog

PopLog

ElncGrowth9093

PIncCGrowth9093

ElncGrowth900(

PIncGrowth900(

EIncGrowth9008

PIncGrowth900(

LQKM

LQLM

LQBS

LQLS

PlantCompL og
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Table5: List of educations comprisingpre

Description

Pedaggyy and teachers school, general type
Pedagogy

Teachers school, preschool

Teachers school, grade®

Teachers school, grades), specialized

Teachers school, gymnasium (nonmandatory grid42)
Specialized pedagoggchool administriaon

Arts and media, history arstienceof arts, musicmedia
production, design, and artistic crafts

Humanities theology,linguistics andanguage, Swedisénd
history of literature, history anarcheologyand philosophynd
logic

Behavioral science, psychology, sociologgthropology,
geographypolitical scienceand economics

Journalism, communication, librasgienceandinformation
Marketing

Biology, environmentakciencenutrition, pharmacologynd
biochemistry

Physicschemistry, and geoscience
Mathematics and statistics
Computer science

Engineering

Medical school

Dentist school
Opticianandbiomedica aralyst

Note: Listof the educations that make up core, based onighestreported
type of education. In the case of an individhaking more than one
education, it iglwaysthe latest that is reporte@ihe code consists oftlree-
digit code and reveals type length. Descriptiomstanslated into English
and should be consideredapproximations.

peaking atl.6 and then declining (almost two S.Exem
the city average). In other words, the results iatdi¢hat
neither too great concentrations of creative océopsnhor
too little ones aréeneficialto generatsignificantspillovers.
It is, in contrary to, for example, Glaeser e{ @] the mix of

1

4. ConcludingRemarks

This paper has addressed how the compositionriogn
talent and changing skills is related to thgainics of
intraurban employment in Gotebor§weden betweerl990
and 2008. Both the descriptive analysis and theessipn
results indicate that the composition of urban talepér-
ationalized as creative educations, follows a spdtiasion
in the city region resulting in uneven geograpluttalernt.
Furthermore, we find that different area-spediticibutes
have different influence on employment over deenomic
cycle. In particular, concentrations of human tpivere
more beneficialover the recession and early recovery while
the composition of skills is in the longer run €ouwo
periods of growth), especially a composition closettie
mean of theeity, with slightoverweightto core. Alignedwith
previous empirical studies inspired by Floridg, [we do
find that relative concentrations of creative skidare) are
associated with economic development. The resultebhemw
indicate that too high concentrationscoéative skillsarenot
beneficialand that significargpilloversare derived in areas
with a mixedpopulation.

As education has been argued a close proxtheof
“creative class”2, 8, 68 and operationalized as suc¢h
this paper, we on one hand find that an argunuentd
be made in favour of a Glaeser-view of urbecaomic
development, emphasizing the importance of largeeshat
educatedrofessionaleamong the working populatiorather
thancreative professionals. Howewisis onlytemporary as
theanalysis showdnstead, iis a composition ofreative ad
“noncreative” skills resembling the city averaget thatters
in the long run which offers support fdacobss theories
on the benefits of a mixed local economy, that igadety
in divisions of skills and labour, in order tdtract, for
examplemore goods anderviceghat in turn should trigger
future intraurban employment. The waterfront |omatof
Norra Avstrandenexemplifiesthis long-termdevelopmert
and illustrates the spatial concentrations of talants skills
to a few sites within the urban space econdreyurning
to the issue at hand in this paper, that iglystg the
factors explaining intraurban employment growth, fimel
that it is the revitalized areas of Goteborg, éxample,
the waterfront location, rather than the preexisangps of

workerskills rather than human capital concentrations per seuman capital through endogenous growth thatedtie
in 1990that promotes more long-term employment growthurbaneconomyContainerizatiorj43] andfierce ompetition

During this period, relative concentrations ofowtedge
intensive manufacturing as well as plant competitgiit
show negative relationship with employment growthiley
areas with increasing mearages still influence mployment
positively as do areas with labor intensiveandacturing
(e.g., industrial PUA in the north of Gotebodgminated
by automotive industry) ir1990 Moreover, as in previous
models neither income growth of residents nor nundfer
residents inl990 influences employment growth. Also for
2008 the findings indicate that jobs primarily wereated
in new growing areas. Based on this, we findt ttihe
redeveloped waterfront, place-marketed and reltlorough
thestagingof eventd40], is apowerfuldriver ofemployment
growth in Goteborg during the studied tipeziod.

for downtownoffice space 89] can be attributed to much of
this transition in Goteborg as it provides the moawel the
means for locating incubation grounds and start-upsesn
locations Having said this, thafluenceof localand regional
long-term planning strategies in shaping the tramsitrom
manufacturing to residences and offices at whagerfront
plays an important part. Thus, an interesting tapbituture
research would be to enquire into tteaisalityof the human
capital located at the waterfront in relation ltmg-term
planninggoals.In other words, is the distribution of talents,
human capital and skills an effect of long-teptanning
executed on an intraurbdavel or is it the opposite, that is,
a matter of policies adapting to the location ofiidbals?
Meanwhile, the manufacturing sector in Goéteboeghans
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located on the same sites and in the same andasting
path dependency69]. It is reasonable to assume that local
environmental regulations and congestion issues asagell
availability of land affects the location of induatractivity

in Goteborg awell as in other comparabfwvedishcities.

The case of Goteborg has showed that ittteaurban
composition of talents needs to correspond to thesan
order to acbeneficialon employment growth. This implies
that the distribution of talents on the city lesetves as a
bench-mark, however, not revealing anything of thtial
compositionof talents ineach PUAfor what couldbe casid-
ered davourablemix of individuals.Thisis acasein point as
much of the literature hdscusedon the broadbrushstrokes,
only narrowing in on a few success stories, when tetlieg
story of the postindustrial knowledge econorBy0]. We
find that it is PUA with a balanced compositioncofe and
comparison group, and also ofkills, that have an impaan
employment growth in the long perspective, fré®@90 to
2008.

While havingrevealedhe intraurbarcomplexity ofenyp-
loyment growth and that human capital and dbraposition
of skills matter differently over time, there arellstome
aspects that this study fails to cover and that ccmspire
future research. It is reasonable to expect treatlélruction
of existing employment and the creation of new jaies
concealed when analysing net changes in employfignt
It is alsalikely that this varies greatly acrodsferent sectors
(some decline and others grow). It would therefore be
interesting to address the intraurban evolution eftiic
sectors to assess where certain activities grow apthae
old jobs. As noted earlier, in the case of thaerfront
in Goteborg new sectors have evolved and replateelr
sectors. In relation to the evolution of jokeation and
destruction, future studies could also focus on tipegyof
jobs that are destructed and created and how sHhatkied
to wider processes diexibilisation and divisions ofabour
within cities [72]. Giventhe macrofindings by Holmlunend
Storrie[73], it is reasonablé¢o expectthat manyof the created
jobs are based on fixed-term contracts but wherethgpes
of jobs are created and for which groups remairiseteeen.
Moreover, by studying the geography @ftrepreneuship
and spin-offs §9] it would be possible to discern imore
detail how the intraurban economy evolves if adslnes
questions like where new firms of various forfs&rt-ups
of spin-offs)in different sectors enter and how the location of
entrepreneurshifinfluences survivapower ancemploymert
growth [74].
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